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Section QOutline

e Geoprocessing Documentation
* Environments and Settings
— Levels of Environments, Saving GP settings
« Managing Toolboxes
—Where are toolboxes stored?
* History and Results
— History toolbox, New Results tab
e Tools
— Processing large datasets, Some useful tools, Batch processing
 Model Builder

— Iterations, Variables, Lists, Series, Layer symbology, On-the-fly
inputs




GP Documentation

 Tools — Built in “quick help”

e ArcGIS Desktop Help system
— Geoprocessing book
— Geoprocessing Tool Reference book
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Environments

Four levels:

* Application — all tools

e Tools > Options > Geoprocessing tab >
Environments

%" Enwironment Settings

e Tool — Environments button

 Model — all processes

 Model Menu > Model Properties >
Environments

 Model Process
* Environments on tool dialog




Saving GP Settings

e Settings include ”
e List of toolboxes Ermionmerts..
e Environments Hide Locked Tools
e Contents of Results tab et |

Load Setkings . To Default

« Command Line variables

e Save settings to a file (XML), or to default manually

e C:\Documents and Settings\<your profile>
\Application Data\ESRN\ArcToolbox\ArcToolbox.dat




Geoprocessing Settings

» Geoprocessing Settings:
— Overwrite outputs — automatically overwrite existing data
—Where to create new toolboxes (change My Toolboxes location)
— Automatically add tool output to display
— Contents of ArcToolbox
— History logging




Managing Toolboxes

 Where are custom toolboxes stored?
* Folders
e Geodatabases
My Toolboxes folder

« Common Question...

e | created a New Toolbox in ArcToolbox, where is it stored?

» C:\Documents and Settings\<your profile> \Application
Data\ESRI\ArcToolbox\MyToolboxes

* Toolboxes can be saved to earlier versions (9.0/9.1)
 Right-click the toolbox > Save As 9.0/9.1




History Toolbox

* Models of previous run
geoprocessing sessions

Iv Log ge

* Toolbox automatically created Iin
My Toolboxes

 Model Reports can be created —
documents everythlng Contaln6d ""Hisluryu1f31m710:24:25AM Variables
in the model e e

Delete_3
Delete_d4




Results Tab

New at 9.2
* A record of every tool you run

e Includes inputs, outputs, and
messages

* Right-click opens a menu of useful

items
— Delete all outputs of a tool
— Open the tool dialog and re-execute
— Remove the entry
— Drag and drop data
— Copy data (text)

* Results are per application session

ArcToolbox

Expand to see
all inputs,
outputs and

Context
menus




Processing Large Datasets

e Large inputs are tiled, processed and then reassembled
— Messages indicate when tiling occurs

 Tools will work with the amount of memory on the machine

 Outputs should be written to file or enterprise geodatabases
due to size limitations




Batch Processing

New at 9.2

e Any tool may be opened in a batch
mode

 Right-click a tool and click Batch —
opens the Batch grid
e Use Fill and Brows

Il WAL TWA bt I \J VW VJ

batch grid

ArcToolbox

Field Isl




Model Builder: Iterations

New at 9.2
e [teration controls number of er-

I::'eneral| F'ar-arnel.er:s:| Enwironments | Help  Iteration

times a model runs

— Fixed number of times
— Variable value
— Boolean condition

e Set from Model Properties




Model Builder: Variables

New at 9.2
e Setting variables for multiple outputs

— QOutput from an iteration

— In-line variables and substitution
* %1% = current position in a list variable
* %n% = current model iteration
* initial vaiue is zero




Model Builder: Lists

* New at 9.2
e Lists are INDEPENDENT of Model Iteration

* A process is executed for each value in a list

 The number of outputs is equal to the maximum number of
Inputs
o If input lists are not the same length, the last value is reused

In the shorter list
* The keyword %1% indicates the current list index




Model Builder: Series

e New at 9.2
» Series are DEPENDENT on Model Iteration

 Model iteration executes the entire model each time

e The model iteration determines which value from a series was
used

* The keyword %n% indicates the current iteration number

Distance [value or field] Properties
Series Demo Properties




Model Builder: Layer Symbology

 New at 9.2
« Specify output layer symbology from existing layer In
TOC or layer file (.lyr)

* The layer symbology is imported into the model and the
layer or layer file are no longer referenced

e Great for re- running a model and comparing results (e.g.

’A.Nlﬂ

Weighted Overlay tool)




Model Builder: On-the-fly Inputs

New at 9.2
Must be used in ArcMap
Draw features on-the-fly as inputs to the model
Uses “feature sets” as the input Data Type
e Schema and symbology imported




Additional Reading

» Getting to Know ArcGIS Desktop,
Second Edition

— Basics of ArcView, ArcEditor, and Arclnfo,
Now includes ArcGIS 9.2 trial software on
DVD

 The ESRI Guide to GIS Analysis,
Volume 1

— Focuses on studying Geographic patterns -"m‘-i'-ﬁ-- Analysis
and relationships M!L




Training Resources

Instructor-Led Training

« Advanced Analysis with ArcGIS

— What is spatial analysis? Geoprocessing, ModelBuilder,
Spatial Statistics

e Introduction to Geoprocessing Scripts Using Python

— Geoprocessing framework, basics of Python, tools and
environment settings, Geoprocessor object, describe
objects, cursor objects, scripts in the Geoprocessing

framework

 Writing Advanced Geoprocessing Scripts Using Python

— Manipulate strings, lists and dictionaries, read and write
text files, create reusable code, read and write geometries,
Incorporate Python scripts into models
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Section Outline

e The VBA environment
— Customize Dialog Box
— Visual Basic Editor

 Creating UlControls

e Brief intro to ArcObjects
— Common ArcObijects
—Where to start
— Interfaces

cQ&A




VBA Customization

e Use VBA to extend ArcMap/ArcCatalog

e Create custom
USecl et e e sl -
buttons and ez i
tools

e Automate
workflows

e Subject of this
seminar

©
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VBA development environment

e Customize dialog box
— Customize ArcGIS interface without code
— Create new toolbars Customize

Toolbars | Commands | Options |

— Add and remove controls

Main Menu

 VBA Editor

] Animation

il Code U IControls r’j Microsoft Visual Basic - Normal.m gil};}:ﬂjon

[#] Fle Edt View Insert Format D [ ArcScan
a g2-g D' OGO

— Create forms =

Project - Normal

— erte macros : | [ Distri |:ted Geodatabase

[V Diraw

)
=& Project (Boulder. "“‘d) Dim pmxApp As IMxApplication

+1-[71 ArcMap Objects - - = PP e
0 X Set pmxZ = 1 ~atio
+-[77] References Set pmxApp Application

Dim pCommItem As ICommandItem
k scument . CommandBars.Find (ArcID
it

0 andItem
J@t pTu,l_, = Thl_,Du:Jm@nt CommandBars.Find (ArcID.To

Dim pCommandBar As ICommandBar

=sriDockFloat




ArcGIS commands

e Toolbars and menus contain commands
« Commands are buttons, menus, macros, and UlControls
e Each command has associated code




Customize dialog box

e Turn toolbars on/off and create new toolbars
 Add commands to toolbars or menus
e Password protect customizations

F
Customize

Toolbars | Commands Optians .

Update ArclD moduls

Add from file...




Customize dialog box: additional options

Customize

Toolbars |I:Z|:|r|'|rr|aruj:5: | Options |

e Available on all tabs
» Keyboard

— Assign shortcut keys

* Add from file
— Add custom command to ArcMap

] -

|
|
|
|
|
|
|
|
|
|
|
1

File name: priBookmarkMgr.dll

Files of type: Type Libraries (*.olb,” tb,”.dll) Cancel




Creating macros

e Code written ahead of time
— Public level Sub procedure with no arguments

* No associated button or tool
— Must run from VBA or ArcMap menu

e Scope determines accessibility
* Add to ArcGIS interface

Toolbars Commands Options|

Show commands containing:

Categories: Commands:

Topology Project TestShape Type. Test

Tracking Analyst

Utility Metwork Analyst

Versioning

View

WMS Layers

*ML Support

Macies Drag and drop onto menu or toolbar
[MNew Menu ]
[UIControls ]




Setting UlControl properties

» Set properties that define appearance of UlControls

B N ame U[Cnnnls
= | # Get{YCoordinates -
—Image (16x16 bitmap)
. - Delete
— Display text, image, or both Radtaye

— B e g I n a g ro u p Text Only ) g

o View source to write code [

. . Begin a Group

— Opens Visual Basic Editor

View Source

« Can only view code for UlControls ———

—VBA code samples available _
Chooseicon or

e Customize dialog box must be open browse to your own




Creating UlControls

e User-interface controls ——
* UlControls category

e UlButtonControl i UIEditBoxControl

® Four typeS i UlToolControl (" UIComboBoxControl
D BUtton Create and Edit Cancel

—Tool
UIControls [x]

— Ballizeg

— Combo box

Toolbars Commands | Options

= ContrOIS have events Show commands containing: Ii—
— UIButton: Click —

Topology LiMNormal.AddLayer
Tracking Analyst B Normal. GetXYCoordinatr s

Fa UITOOI: MOUSGDOW” [ati Normal.Scale

MNormal. TypeOrPickMz ne

[Menus ]
MNew Menu
L

Mew UICantral..




Customizing ArcToolbox

e Can add and remove toolboxes
» Add tools to custom toolboxes
e Save settings to a file

ArcToolbox

Yl Frn—-quvn
/“ Flume

/“ Emergency Resource Guide Isolation and Protective Zones

ools
+ aTr: Hr|:| Hn:l st Tools

Favorites | Index | Search




Demonstration

e Examine the customize dialog box

e Start customizing the interface
— Add a new toolbar
— Add new buttons
— Change icons




VBA Development Environment

e Similar environment for all applications that use VBA
— Customize dialog box: Interface customization
— Visual Basic Editor: Write code

£ Microzoft Visual Basic - Malaysia.mxd

JEiIe Edit Wiew Insert Format Debug Run Tools Add-Ins ‘window Help

(@3- s e c]) o ekl 2 - =

Customize

d I al (0] g b OX . [uButtonContron =] Jeiiex |

. B e oot Private sub UIButtonControll_cClick() =
Toolbars | Commands | Options | -7 Modules McARAv | avarQne. Name

@ Project (Mala
Toolbars: -5 ArcMap Obj

Cusztomize

Visual Basic Editor

MakeFill j

Rename | . = = —
oo PubTic sub MakeFill()_ F
M Yiew Contest Menu el | i code to make a Fill Symbol ...
Beset... | L e symbolMaker En d Su b

[-[77] References
Context Menus PubTic sub makeLine()
CLayout code to make a Line Symbol ...

[IMap Element End sub
[ |Chartz/Reparts Bar

Public sub MakeMarker()
sedromie.. | [ Cose | code to make a Marker symbol ...

End Sub
=4 |

Keyboard...




Visual Basic Editor

) A Microsoft Visual Basic - USA.mxd
PI’OjeCt File Edit View Insert Format Debug Run Tools Add-Ins Window Help
explorer ll@a-B|: =2 d|o | ) o ubd|¥EF B 2| D 1n5,Col 19

Procedures

L——_Iﬁ Mormal (Mormal.mxt) IUserFurm j ICIick gk I/
B[] ArcMap Cbjects
|:| Forrns

- (] Modules Private Sub UserForm_Click()

- (2] Class Modul
% Project (Usf.om MsgBox "Select a state"

End Sub - USA.mxd - Drawing (Code

P I(General} j IGﬂﬂ:DlDr -\~j
_—

Public Sub GetColor()
B[] References . .
58 TemplateProject (USAMxt) » Dim strColor As String

eiﬁiﬁ% Aretap Oblects » strColor = InputBox("Select a color™)

-2 Modules End SUb -
b [0 Class Modules
=4 | :

Statements

F




Accessing your customizations

* ArcMap has three levels of storage
e Templates read in order on startup

Project - Normal

Affects all documents |

+-- (33 .l'-'l1Eu:lull';'E![:I e
Affe_cts al! documents Map Template -0 Class Modules
using this template

Affects this document mme This Document

e Changes to ThisDocument override templates
» ArcCatalog only uses Normal.gxt template




Modules

 Documents that store code
— Module (standard module): Contains standalone code
— Class module: Contains a class definition
— UserForm: Contains code and layout for a form

Froiest - Frojsct " UtahMap.ma { - Module] (Code)

Project - Project

27 Modules . 5 Farms
Project {UtahMap.mxd) . R &/ UtahM ap.mxd - UsertForm1 [UserForm] » Y
e =S ———

UszerForml

EE Imnpork File...

Export Eile..




UlControls

e User created commands

e Four types
— Button
0 TOOl Toolbars Commands |Q|:-tin:nr'|:5:|
- Ed |tBOX Cateqaries: Commands:

Hyrdrn Tanls

— ComboBox E:;F...,mti.ﬁ.r

Edlhrll:l Commands

" UIEditB oxCantral

i u |CambaB oxCantral

Create and Edit Cancel




Event Procedures

M Eir'ld...

(1 Clear Selected Features

ﬂ CalcT otalB utton h

Mew UlControl
UIContral Type
i UlButtorCantral ¢ UIEditBoxControl

Cou | ToolContral o |CombioB oxCarbrol

Create and Edit Cancel iiiiiE

[P
. Map Scale .

b
(L%

MouseDown




Navigating Event Procedures

e Choose a control in the Object box
e Choose an event in the Procedure box

Object box Procedure box

T A
l.lIButtunCuntruH I Click .

Private Sub UIButtonControll_cClick()
MsgBox "Hi!"
End Sub

Wrapper lines are Write code to run when
added automatically UIButtonControll is clicked

A




Demonstration

 Create a Ul control with the Customize Dialog Box
 Display a simple Message Box upon click




ArcODbjects

» The building blocks of ESRI software
— ArcGIS Desktop
— ArcGIS Engine
— ArcGIS Server




Common ArcObjects

e ArcGIS is built with a set of ArcObjects

% SanDiego.mxd - ArcMap - ArcInfo A p p | | C at| on

on Tools Window Help

Map Document |4 r=me 2|2 oso)x

= £ SanDiego
B M Streams

— :: Feature

2 M Railroads

R ONC

= ¥ Freeways

= M Zipcodes Map

O
=] Ocean

O

= & I
= M Cities
L
= ¥ Country

O

3@?%;#03

1.
b

o




Common ArcObjects

%= SanDiego.mxd - ArcMap - ArcInfo

Eile Edit Yiew Insert Selection Tools Window Help

DEE& ¢ BB X o~ & [[Z5E =] 4 & 0K
A Selection

= £ SanDiego
= M Streams

Railroads

FreM

Zipcodes

O l :
Ocean B Attributes of Cities

COUNTRY POPULATION| CAPITAL
tbabne Swaziland 382907

Goteborg Sweden T10894 [N
Stockholm Sweden 1449972
Bern Switzerland 298800

O e AN

Record: EILII—D_DIEI Show: W Selected | Feat u re CI aS S




Object Oriented programming

* Object members:
*Properties (m—m)
*Methods (<)

Map ArcObject
=u| gyer: ILayer
==| gyerCount: Double
=aName: String
== ReferenceScale:Double
=—=SelectionCount: Double

<—AddLayer(lLayer)

==fEXxtent: IEnvelope

==FUullExtent: IEnvelope
==GraphicsContainer: IGraphicsContainer
== Selection: ISelection

«—Clear

<+«—Refresh




Interfaces

o IMap

Interfaces

|ActiveView

* Logical grouping of properties
and methods

Map ArcObject
=al ayer: ILayer
==l ayerCount: Double
=a=Name: String
==ReferenceScale:Double
=aSelectionCount: Double
<«—AddLayer(ILayer)
<«—ClearLayers
=a=fExtent: I[Envelope
==FullExtent: IEnvelope
GraphicsContainer: IGraphicsContainer
=Selection: ISelection
Clear

<+—Refresh




Relationship between ArcObjects

» To reference an existing ArcObjects
— Can not reference it directly
— Must think about where it resides in object model

oo |
A A\

*

Map

I * To reference a layer in ArcMap
ealuretayer weeex n-a-o|  —Whatis your starting point?




Starting points for writing code

* VBA offers two preset variables
— Application references the ArcMap application
— ThisDocument references the MxDocument

™, LICDemo.mxd - ThisDocument (Code)

(General) | App_Hame
i} — : —4 [ — PR TS Vo " | = e fon

MsgBox Application.Name
MsgBox ThisDocument.Title

End Sub



ArcODbjects example

. UCDemo.mxd - ThisDocument (Code)

Public Sub LayerVisibility()

Dim pMxD As IMxDocument
xocumen Set pMxD = Application.Document
Dim pMap As IMap
Map (Data Frame) Set pMap = pMxD.FocusMap

-

Set pLayer = pMap.Luyer(O)‘

pLayer.Visible = False

pMxD.ActiveView.Refresh
pMxD.UpdateContents

End Sub




Finding Existing Code

[

E? ArcGIS Desktop Help for VBA developers
58 Edit View Go Help

e o] A '57'1'

Hide Back Home Faort Prirtt
Corterts | Index | Search | Favorites |

b Getting started
ta with COM

Cptions

* Use VBA Help

—Tips ﬂ
e Source code
« Copy and paste into VBA

e http://edn.esri.com
— Code Exchange tab




Demonstration

 Examine the VBA Developer Help
» Copy a code snippet to work with ArcMap




Useful Resources

 ESRI Developer Network (EDN):

— http://edn.esri.com/
e Documentation
o Samples
e Discussion forums

e Instructor led training

— http://training.esri.com
e Book: Getting to Know ArcObjects

- s
) Sttt e oo s
Updated for ArcGIS 9.1 and 9.2

GETTING TO KNOW

ArcO bjects




Open to Questions

e Thanks for attending!




